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Sustainable Materials Management 







2014 US EPA Estimate: 
534 million tons C&D generated in US 



C&D Management 
Options 

• Bulk aggregate operations 
• Mobile and stationary concrete 

crushers 

• Mixed C&D recycling operations 
• Job site separation 

• Deconstruction 

• On-site Processing 

• Mixed C&D processing facilities 
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Chapter 14. 
 Mechanical Processing of Solid Waste 

Fines 

Wood 



Picking Line 

Fines 

























Concrete 
Markets 

Major markets for portland cement 
concrete (often with minor amounts of 
brick, tile and other masonry products): 
 Replacement of natural construction 

aggregates, particularly as road base or 
similar.   

 In some cases used as clean fill 
material. 

 Markets as concrete or pavement 
aggregate still somewhat limited. 
 



Asphalt Concrete 
Markets 

Major markets for asphalt concrete: 
 Heavily recycled into the manufacturer 

of new hot mix asphalt (HMA) 
pavement. 

 Recycling rate > 90% 
 



Asphalt Shingle 
Markets 

Major markets for asphalt shingles: 
 Bitumen and aggregate source for the 

manufacture of new HMA. 
 Replacement levels of 5% or 10%. 
 Biggest challenge is regulatory (and 

economic hurdle) of asbestos testing. 
 Tied to asphalt prices. 



Wood 
Markets 

Major markets for C&D Wood: 
 Fuel 
 Landscape mulch 
 Challenges: 

 Fluctuating boiler fuel prices 
 Issues with impurities 

 Lead paint 
 Treated wood 
 Engineered wood 

 



Gypsum Drywall 
Markets 

Major markets for gypsum drywall: 
 New drywall 
 Agriculture/soil amendment 
 Minor (cement kiln, construction 

products)  
 Challenges: 

 Cost competition with other 
gypsum sources 

 Separation from other waste 
stream components 



Scrap drywall  
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Refuse Derived Fuel 

There is a growing recognition that a 
market for some C&D materials is as a 
fuel substitute (e.g., for cement kilns). 
 
Issues: 
 Chlorinated plastics (PVC) 
 Competition with other RDF sources 
 Regulatory requirements for facilities 

burning RDF 



C&D Debris Fines 

Major markets for C&D fines: 
 Landfill cover 
 Non-structural soil fill 
 Soil amendments 

 
Challenges: 
 Trace chemical constituents 
 Gypsum and H2S 
 Low strength properties 



CDRA C&D 
Benefits  
White Paper 

• The benefits 
whitepaper is 
being updated 

• Benefits 
• Landfill capacity 

savings 
• Energy savings 
• Life cycle 

environmental 
benefits 

• Job creation 
• Impact on local 

economies 

 https://cdrecycling.org/ 



Benefits of C&D Recycling 
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Energy Savings 

• Waste recycling 
estimates were 
used along with 
WARM energy 
factors to 
estimate energy 
savings from 
C&D recycling. 

40 

All of the asphalt recycled in 2014 resulted in 
an energy savings equivalent to 117 million barrels of oil 
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Energy Savings through C&D Recycling 
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Material 

Energy 

Savings 

(Million 

mmBTU) 

Wood 109 

Asphalt Shingles 1.91 

Gypsum Drywall 11.2 

Metal 164 

Concrete 117 

Bricks 0.67 

RAP 150 

Cardboard 87.5 

Glass 0.40 

Organics  6.25 

Plastic 21.7 

Carpet 11.3 

Total 682 
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Greenhouse Gas Emissions 

• Waste recycling 
estimates were 
used along with 
WARM GHG 
emission factors 
to estimate GHG 
offsets resulting 
from C&D 
recycling. 
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GHG Offsets through C&D Recycling 
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Material 

Total Million 

MTCO2E 

Avoided 

Wood -5.41 

Asphalt Shingles 0.14 

Gypsum Drywall -0.35 

Metal 10.8 

Concrete 9.24 

Bricks 0.05 

RAP 7.76 

Cardboard 19.8 

Glass 0.05 

Plastic 0.58 

Carpet 1.24 

Total 43.9 
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Landfill Capacity Savings 

• Assume 430 millions tons of C&D recycled 

• Assume density of 1,200 pcy, 2,200 pcy, and 2,000 pcy for mixed 
C&D, bulk aggregate, and RAP, respectively 

• Assume landfill depth of 50 ft 

• Landfill area saved in one year  5,534 acres 

50 ft 
5,534 acres 
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Recycled 

Material 
Million Tons Acres Saved* 

Mixed C&D 63.4 1,310 

Bulk Aggregate 290 3,277 

RAP 76.3 947 

Total 430 5,534 



Job Creation 

• Job statistics from 
both bulk 
aggregate and 
mixed C&D 
processing facilities 
have been 
collected. 

 
 

45 5/30/2018 

Recycled      

Material 
Million Tons 

Jobs per Million 

Tons of Annual 

C&D Recycled 

Thousands Jobs 

Produced 

Mixed C&D 63.4 233 14.8 

Bulk Aggregate 290 45.0 13.3 

Total 430   27.9 



Direct and Indirect Economic Benefit 

• Economics statistics from 
both bulk aggregate and 
mixed C&D processing 
facilities have been 
collected. 
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Recycled Material Million Tons 

Capital                

Expenditures 

(Billion) 

Direct Revenue 

(Billion) 

Direct & Indirect 

Revenue 

(Billion) 

Direct, Indirect,& 

Induced Revenue 

(Billion) 

Mixed C&D 63.4 $3.45 $3.42 $5.82 $8.09 

Bulk Aggregate 290 $3.17 $6.51 $11.1 $15.3 

Total 430 $6.63 $9.94 $16.9 $23.4 
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